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(54) DIGITAL SIGNAL PROCESSING CIRCUIT AND COMMUNICATION APPARATUS HAVING THE SAME 
CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a hardware resource 
compact and inexpensive by reducing memory capacities, and also 
attain highly precise arithmetic processing to various digital signals 
whose word length is different. 

SOLUTION: This communication apparatus is provided with an 
exclusive engine 30 in addition to main processor 20, and an 
arithmetic unit 216 in the main processor 20 is allowed to execute 
an arithmetic operation to a digital signal with normal precision, 
and a high precise arithmetic unit 311 in the exclusive engine 30 is 
allowed to execute an arithmetic operation to a digital signal with 
high precision by transferring the digital signal from a data memory 
23 of the main processor 20 to the exclusive engine 30 by a DMA 
controller 40, and the arithmetic result is returned to the main 
processor 20 by the DMA controller 40. In storing the high precise 
digital signal in the data memory 23 of the main processor 20, one 
word is divided and stored so as to be filled in a space area. 
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Rtfiffimm i <om&£ o fes^^ 2 <nMm&m^>m 2 

A!ftI*jQJllSl&.!:&jlffil<. 

com 1 <d/;e'j fcfiiifem 1 *j&mi ^£tat§.-t 
-5 tc «. w 1 §§s £ m 1 * ^ u w mat attest 
tctetgu fjga^2coxf v^nt^tatrr^ig&K 

&fatg?g^(c^ 0 iStfTtatrt s 5 s -< ^m^tatta?] 

sfrfs^»5asiHi8S*^icjtsn^m2oox^ *J9)vm 

mMkz-m&mrzm 2<d*=ev£ *mtt z. t £*#fia 
tm&m 2 ] sfiia^»5astHisss^Wffl s^mjuhj 
zmz^vm&zwi 1 coigsi:^ 2 coigs^wraT^^ 

1 fa®©^^ v^Ufl^JiSlHlSS. 
8§W>&< th-mz. S^tDx-f v^Mf^SrifEirf 



HISS. 

&m&%:fimm$tiz>$.-c'<»mffliz. &E.£mfetk±vt 
mam. i o\ ?4i?9)vm^\ztt\^&m.v>tz*b<n>fftiz 

*;Mf ^K.tfflfffaSg 1 cDfiSJ: 0 t>S^?& 2 &D!§fi£t$ 

osg 2 v'^^^tc^L-^n^nBafaeiiiw^io 

mfta^»iaS(Hl!S«. 

set. 

matait.?s^OTfa^ffi»^fa^ 1 cDf§sic*K£;uT*8 
(ctattu. ftataig2co5 :: -<^^^ft^«:iatfr^^(c 

^-OOlggS^E^-pTfiiifa^lCD^t'JW^JIfcCDm 

ficta^^fejg 9§ss6Ttati-r 5f-f ^jHt^iaitSifj 

Kriam i u jcie^^nfcm 1 Rtffg 2 cdt^ 
;ufi^w5 *>. §g 1 co^-f ^^^ft#ic^^T«Hftfa± 
fcMmzmi&isTmn>£m*:ftti-e. m,2<»7 : 4is*)v 
(c n x « BSta^ffl ^gsaBiiiiss tctHM-r -5 ?^ts 

Mta^fflj^sffigtHisstt. 

^5rfIfa#ffliK^Si5(C«iSi&LTiS^MEi^fT^-a:. ^CO 

BK^n, Wie$?sgcMsiHiss^e.gii$tifeS2©7 : ^ 

^*^-B#«if-r-5^ 2 COx-^ 'J t*« AfcC i 
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[Seifcco&ftr] MPEG (Moving Picture Coding Expe 
rts Croup) ^ZteCtbtTZTJ i>in\> • 3 >x>y 

JQbT^-5. COK&t** S>$^©#fflS£«»W*tfl 

te. DSP (Digital Signal Processor) ^RISC 
(Reduced Instruction Set Computer) ^co:/a-fc-y-y- 
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(0005] m^<r>^^^j-7h^x.T^mvm 

[0006] U7;w Att^*$n-s>v;i/ 
x* x-r ym^mmr-a. y ■< iv^^M^m^n^n 

0>«JHa£«fT3*K. RISC-CI±7HI/7y>^ 
W^-A's;/ h*a«*:*<jSS*«fc9SJfc&ifflli-e**. 
[0 0 0 7] -JDSPTU. T^Jl^ili^CDSgHg 

^«rlSii£-rsC<!:^L<. MfS243nc Pallia* 3. 
[0 0 0 8] .ICD^te±EWf K«S LTteZntzb 
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sttf±mm 1 <nm&£ 0 tg^m 2 (Dm&&ftiw. 2 w 

*;Wf#E1SiW9i^g:<!:. g^W^St fg 1 

o^^u kjiESB i cox-c -x^;Ki#*iat6-rs«^ic 
[ooio] -^r±ie#ffl^g:5aa[Hissfc«. ±15^2 
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[0011] Lfe^oTCro^tC^n^. «SJA«il^ 

■cimi^a^n. cn(cMbigscosv^2cox-< v 5 ^ 
frmnizr3^T\*#mm.w&mmmz&m2tiTm%® 

tr-f 5;i<tanr££„ £tV7 h^xyroffiTfi. i§fi 
[0012] iffflStJMiaiaKJCf^jitty^'J 
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coo 14] $.fzz<D%mt. ±m^%^m^Rv^ 
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[0 0 16] $e,{CC©^Bjtt. ±fB^»MSlHl?SB: 

[0017] $etcci(D^^tt. ^ffl^sjasiHiss^ 
mm.znz>ti-c<nmm\z. nmw&wm&iz&^TWKD 

[0018] ^<b\zz\(Dmm\t. mmwinmm\s\&^%i 
mm^n^m-ccDmmiz, nmw&w\E}&fr&E,<Dmt¥ 

^.^^ih^tClg^-r^Ctfc^iliiUT^?.. COT 
[0 0 19] 

9tm&mz$stw?z>. mat. z\<n%mz%t>z>wmm. 

[0 0 2 0] $fc-fg{iJfyi#W<fc5K#|J5Jc£n£. -fft 
Jili£ff^li. 7>r-^-lT-S«$ny t c<75*,ffl^852(CA 



^. trt • x-^RC/3>t;iL-^ • x— *a<#fli£ 

n. wt^*-^ *«#«sa5, t'^xHt^saa 

[0 0 2 1 ] x-f *»*W«5tt. ^Pzi—tv 

[0 0 2 2] e^*«^&ag&6 te. ±IES« • 
7-^tC» L0y* M P E G 4 tC«^$n-5^^«^M 

8 ic«*&-r*. 

[0 0 2 3] 7 s — ^»a«7»4. ±fssmufc=i>tr3. 

— * • 5 s — *£^nf*gfc^ffitC&&bT«^ifflffllgB8 
Ka-^ • 5*— (LCD) 91C 

[0024] — mmmz$:<n&?izffii$.znz>. -r 

-7-f^n^>5 2 a^A^SnfcSTirfi^te;* 

-^^{f^MaasstcA^sn. c;t^3-t7 

^nttr^H Kft«*SI»6T?MPEG4 

nasi o*»6x— ^»a»7»cA**n. cct^sc 
A#$ns. 

[0 0 2 5] ^-fi^Kig54tt. ±c*— 3j-«^«aa 
^■®aes 6 «s> aw? s n^ium trt • x-^&tfx— 

[0 0 2 6] ^-XA*>H^agB3tt. ±efifll/t4ry 
AVh'fg^ffia^'ff^, ^CDjaa^05iim/^!r-y h^te 

mu2\zxti-r^. »Mm2vit. ±.&mmrt*v h\z 
ices] ttaiw s n*. 

[0 0 2 7 ] f«C*3, H«t> 1 2 l±ttRm&8E-C& 0 . A*>y 
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f U 1 lOHi^fBJESrtxtfcSf^afcfplBEEVccSifiE 

[0 0 2 8] tz*>T\ wnE^-x-f *e^«a»5^ 
*«^«ia« 5 jcRwsn*^ ^^iHi*MaaH» 

[0 0 2 9] El 2 tt, X-T-iXm^WmnTJiS* 
G>5^^*A>«*»aHtttt, /-f >^D-fc-y*2 0 

^l/t»«3nfc«ffll>y>3 0<!:, DMA (Direct 
Memory Access) □>hn-740<!:, ^«<>^7x 

-X (I/F) Stt5 0fc*>S*M£«n*o 
[0 0 3 0] /<>yot7it2 0(t SI* 37 2 1 

^ C/a^A) eHMftLfc**^*'; (I MEM) 2 

2<h. aiastjfeco^-f ^^^(i^sr^-rs^--^^^ 

U (DMEM) 2 3<b^W, il372 1H 
tt*M*ftf. H#»«<&5r,ry*;MI^ «Atfi6bi 
t £1 5 s — ^t*t«LT«jac 

;U«^tC2*fSLT, 1 7 K l/XTffiStf^EttiBJR^ 

1 6 bit iz&Mznx^z. 

[0 0 3 1] cnc»Llffll>y>3 OH ffiffi^SE 
I373 1i:> 5*— **^U (DMEM) 3 2<h«rfB;t 

)Vm^s OTAtf 2 4bit 5V * • x— ^{CfcfJftlx 

2 4bit IcRjfeSttT^S. 

[0 0 3 2] ^d^T:, /-f>yDt7lf2 0^fa 
72 1H ^cfcptc^^n^o H3tttO«fiESS 
-riHlK^ny^HT**, -rfcto*. T3-K0K2 1 
4tt. *** i Ell 2 Zfr*>7u>7yL> • JiO>? (P 
C) 2 1 2 3W«"rTKU^OE««WC*lrtSnTl^* 
^S^/tU^f >?7x-7> (I MEM IF) 2 

1 3 £frl/Ttt*HlU C(0**Sf3- KLTfWWlHl 
g§2 1 lWA^ ft*- Zfui/yA • tfO>?2 1 2 
Offitt, ^J^EhISS 2 1 UdcfcOHSrSnfc^lBO. 
-f U / > h SnT#tCg|^fciiT^#7 K 

To 

[0 0 3 3] MW9B2 1 Hi. ±e»*Ox3-KIS 
^ICI^'^T, r-?^ , J2 3^bT-3'^ , J<> 
^7i-X (DMEM IF) 2 1 7 S:iMT 1 6bit 
7- K^l/yX^77< ^2 1 5Cf-?$:D-KL/t 



0. »;i/y7^77-f^2 1 S^b?-^*^ 2 3 
Cf-^t-Xh7L^0 4 l/yZ^77-f^2 1 500^ 

ay7A*^>^2 1 2<0(B£ft!lWT£<fc^5<i:5lC. 

[0 0 3 4] fflW®&2 1 HJSfc, DMAl/hD- 
74 0t©-f>^7x-^«KS:*U 7 x 

-X 5 0^*fflX>^>3 0^y— ^SrDMAGig-T^ 

m<D7 Fu**-tM'Xfc»jrr*. wiEi!S2 i itt* 

WU fH»A#»6 0^lt$fflX>y>3 0 tcfcfb 
flUffiS (CALC MODE) <&»j£. 7^/^11 

2 3^^l^fflX>v>3 0 <Dt—? * U fCT^— 

f £P8CDx-^A^JliJ^ (DMA MODE) COf§5£, 

[0 0 3 5] MW9K2 1 ltt*fc. H:fflX>>?>3 0 

a^«jKotttts*rbu s y«#*stt«*«flEt>*r 

U CflDbu s yOTtD*ffli>^>3 0<OjftSftK 
[0 0 3 6] 00* tf, #fflX>^>3 (XDSllMSIfttCft 

fcWfflx>>?>3 o<ojRj|cfe*(cttflFUftia*<««-e* 

&<r>»^fc:tt. ^Dy^MNDK (CLKWWIhIK) 2 

[0037] —jj. mmz->is>3 o<D&mm&w^7 

3 1tt*W5i:iJSSn5. H4tt-€-0)«!J*«:*"riHl 

[0 0 3 8] DMA MODE UvX^ 3 1 

6tcH DMAZi> hn — ^4 0 £;frLTDM A-Sitf 
Sr-^^t^i^l@lf sst^- K^»3n, CCD 
^B-Kfi^-f >yo-fcyU"2 ocios^ns. 7K 
UXS&0SS3 1 5tt, DMA MODEUyX^3 1 

^<0«Jf*An«;l*ffla*ff 5. ^LT, C1<£>A#& 

^^^UI/F) 3 1 4€r^LTx-^^^'J 3 2C0Rff 
^7 K l/XS^CMt^d:^ fCSWT*., 

[0 0 3 9] x-**^EU 3 2tt, ?1[3lL<Dfc#<0«Sfr£ 
*»nf-^W8«3 2 1t 1 2 read 2 writer 7 
<DT-*fa%L3 2 2 t^6iS$n§, C^f-^SS 
3 2 2(1 WAtf 17KU*«**<2 4bit tCctOW^c 
2 4bit 17-KflE)*»flEx-<^;Wi*Jfctf* 
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[0 040] CALC MODE l/v^X* 3 1 3 ICfcL 
/<>yn-fe*>it2 0A*&»«Sftfcffi*&*«J«S3 1 
KDwiWft&Z^T*:- KtfElSSn*. S[fjBfflfflJ[sI!8 
3 12H ^<>yat7^2 Ort*&ffiJ«ll4&<0«*f£ 
S^tSt- ±IBCALC 1 3 ICgH 

tg^nT^^>^E- RCftoT* ffittft%£8 3 1 lfttf 
x-^/^'J 3 2 ZMffl-TZ. 

[0 0 4 1] »tt«»»83 1 Itt. 2B<&*IH&£2 

mmmw-mt&ffiz-* z.m<Dm%^z^om^i4 

5p<>h<0»*iSj£:7-'JxffiJft (FFT) tftgE&fT 
5- IS5lc^col8j&<7)^j£^To 
[0 0 4 2] $:\z* &s±.V>&?\Zffi$LZntz7 : << 

^bDMAn>hP-74 0€r^L/T^-f >:/a-fe>yit 

2 0ic&9&£n, x-^^'J 2 3tct&*rt2n£. t& 

^£0, 1 7- Hf ^*©t*r-^^€U 2 3© 

[0 0 4 3] z:n\z^^W^&^n^&»\zii>^7- 
^>iSS»tt. *F*1x-^ £ UTi^mS (24b i t) 

17 KUXSfJ^-tM X (1 6bit ) ^Ot)^fc 

^iST'ttMtf^^. fCt. 2 4bit 17 
- Kfr 6&SSS»Kr^ y*;m^6M S BM<D 1 6 bi 
t £LSBffll<D8bit <htC#MU MS Bffl'Jtf) 1 6 bit 
^r-^ ^ t 'J 2 3 O 1 7 K l/XSSCM U, LSB 

[0 0 4 4] Tftfr^ S-SfSK^^^^fi^cOL S 
BM<7)8bit tt. x— ^*^U 2 3<B£S«ttK:SS#& 

T'£3o CCDttHCi-^CfC, x— **^U 2 3K** 

[0 0 4 5] ST, £<BtRffiT/-f >^oty*2 0 # 
x~ ^/t'J 2 3 iCtefft 2 n/cil^^Sx -< v 

^^w^^ct^wwae^-r jammer #±7>'rz>& 

ESS 2 1 ltt. SCl£§g2 1 6tC««l,T««*?Tto-B: 

So 

[0 0 4 6] cnK»l/«**x-f 5^^;Wi*0)»*»3 
tt. ^-f>yot7iJ , 2 0^5>DMA3>ha-74 0 



>3 01C*3l^Tgig3*l5. 

[0 0 4 7] 0©WWia 
S§2 1 ftr»fflX>^>3 0«C»L. eif-^ 

COT KI/*JWtt"f Xfttfx— ^AIMftftlfte"*"* 

3 1 6at/CALC MODEl/yX^ 3 1 3 lCf2tgf 
5„ l*HT;*-f >yoty»2 Ott. f-^^tU2 3 

□ — ^4 0tCct*9^^X>> ? >3 O^gSt*^). 
[0 0 4 8] «fflX>y>3 0ll ±SHDMA3>hP 
— ^4 0{'J:D/'1'>^D-fe-y-tl"2 OT^iS^Jgx^ 

[0049] mx-te* i^isasf^^jm^n x 

-^/^EU 2 3 ££fr>TI9 6 K:aV9"J:5(C 1 7— 

56, t<D^)V-)V\zVt^. T H l/X 1 , 4, 7, •••(C 
^tl J E r nfe^^nTl^c2f@cOLS Bffl8bit x— 

z.cDftwiznrc2m<DL s Bfijstnt x— 

^nt*n»«t6 l/H hitl^MS Bfflll 6 bit x— 
Rtfl A*-f hf^COMSBffiU 6bit x— ^ tCfilflU £ 
ntC<fc0 2 4bit 1 7— K<7)ii5fi8Ex>< frtt^&M 

[0 0 5 0] *fc^nil^KPtc7 KUA*ftIsI!53 1 5 
7-UX^ft (FFT) fc<h-rS<h, El 7 iCST.k'Sfc: 

7^ — 5? [51 , x-^ [131 , -©iff^^n^nT-^ 
[7], x-*U5], ■■•©:fctc&«T*£?K:An#x 

[0 0 5 1 ] ^3 Utr- &mj¥<DA?l&^Wfft)tirz 

3 1 4^bTf-^^ : &U 3 2|^COx-^pI^3 2 2 

[0 0 5 2] *C#fflX>i;>3 0}l 3 
1 ltCfc^T, ±f£T r -^^^& , J 3 2tC»»SnfcS5» 

[0 0 5 3] ^T, 4#<>h(D?S^FFT?S^:^fT^ 

b, c, dHtn?ni?lf-^Tfe0, Hffi (xxx. r 
e) <bf^gB (xxx. in) ^JtOo j Wfi^lg 
^Sc-CfeSo SiMSiS^§l3 1 im f-?/^'J 3 
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c, di:»U 0 8{;,Ttr-^7D-0®-<2)0l 

[0 0 5 4] tafe*. *r/^7 5-fawictt. 

(x+iy) + (u+jv) = (x+u) +j (y+v) 
(x+jy) - (uf jv) = (x-u) + j (y-v) 
*<tt#T#fttfJfcir>. &x-^x, y. u. vttx— 5^ 
^^EU 3 2(C»ttSnT^6 2 4bit 

(0 0 5 5] ^c-f^-^^'J 3 2*^6, 5 (C^Ttf 
-hPO RtfPl £^LT^y^[eIS&S6 3 1 1 1 (Dttfc 
t*7yfL0 , LI tC-en-etl^— * u£SxD& 

tr. l 12, 311 5 S-tn^niMW 

IT, ±IB^^f 1 L0 (^f' ^X£Jj0g:3§3 1 1 

um%*3 1 1 7ic*n*nAa-r*<fc#ic. ±sa^^^ 

Ll cOx-^u$:jb0S§§3 1 1 6StfB»S3 1 1 7 \Z 

T. *<Ott!lHiia (x+u) Rtfaaj?£B* (x-u) tW*tl7 
118, 3 11 9T— B.5y^Lifc<0'&, -feU^ 
^3 1 2 01CJ;9#— hP4 . P5 ^LTf- ^^^E 
«J3 2^tB^b, iffiffi^-^x, u/»^$nT^fc7 

[0 0 5 6] ^CtC«**»«, 
(x+jy) x (u-jv) = (xu+yv) + (yu-xv) 

#>t&£o tt*. ±mtEm<Dm2m\ZT-* 3 2 
©x— y;ns«3 2 1 jr»iflsnTv^«ftx— ^w-e 

[0 0 5 7] 5M"x-***U 3 2^6. hPO , 
PI , P2, P3 SfrLT^u/^LO . Ll . L2 . L 
3 f:^n?nr-^x, y, u. v£3x9&fro 
irU^^3 1 1 2&m'®lsX. yy^LQ (Dt-^x* 
igg§§3 1 1 3\Z. SAc7^^L2 ^x-^u^r^ffgi 
3 113, 311 4i:fn-6nA*L, £blC^y^L 
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